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DETAILED ACTION 

1 . The Amendment filed April 6, 2006 in response to the Office Action of November 

I, 2005, is acknowledged and has been entered. Previously pending claims 4, 5, 6, 8, 9, 

I I , 12, 14, 19, 20, and 23 have been amended. New claims 33-40 were added. Claims 
1-3, 7, 10, 13, 15-18, 21-22, and 24-32 were canceled. 

Newly submitted claims 37 and 38 are directed to an invention that is 
independent or distinct from the invention originally claimed for the following reasons: 
the claims are drawn to magnetite fine particles comprising an antibody which 
selectively binds to malignant tumor cells. Methods and hyperthermia agents comprising 
an antibody were originally part of Groups I and II of the Restriction mailed 7/27/05. 
Applicants confirmed election of Group III which is not drawn to magnetite fine particles 
comprising an antibody, in the Amendment filed April 6, 2006. 

Since Applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claims 37 and 38 are withdrawn from 
consideration as being directed to a non-elected invention. See 37 CFR 1.142(b) and 
MPEP§ 821.03. 

Claims 4-6, 8, 9, 11, 12, 14, 19, 20, 23, 33-36, 39, and 40 are currently being 
examined. It is noted Applicants stated that claims 33-41 were added (p. 11, para 1), 
however, there does not appear to be a new claim 41 . 
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2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office Action. 

Claim Objections 

3. Claim 40 is objected to because of the following informalities: The claim 
depends on itself. Examiner believes Applicants meant to have claim 40 depend on 
claim 39 and will examine as such. Appropriate correction is required. 

4. Claims 1 1 and 14 appear to be free of the art but are objected to as being 
dependent upon a rejected base claim, but would appear to be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

NEW REJECTION (based on new considerations) 

Claim Rejections - 35 USC § 103 

5. Claims 4-6, 8, 19, 20, 23, 33, 35, 39, are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Ito et al (Cancer Gene Therapy, 2001, 8:649-654). 

The claims are drawn to a method for treating a malignant tumor comprising 
administering cytokine to a malignant tumor and subjecting said tumor to hyperthermia 
(claims 19, 20), wherein hyperthermia comprises administering magnetic fine particles 
to said tumor and heating said magnetic fine particles (claims 4, 33), further comprising 
covering the magnetite with cationic liposome (claim 5, 39), wherein the cytokine is at 
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least one cytokine selected from the group consisting of IL-2, GMCSF, IL-4, IL-12, 
interferon-(3, interferon-y, and TNF-a (claims 6, 8, and 23), the method according to 
claim 33 wherein said magnetic fine particles comprise ferrite (claim 35). 

Ito et al teach a method for treating malignant tumors by administration of 
magnetite cationic liposomes to the malignant tumor, administering a plasmid encoding 
TNF-a (a cytokine) to the tumor, and subjecting the tumor to hyperthermia (p. 650, col. 
1). Ito et al teach that TNF-a was expressed as a protein (Fig. 2), confirmed by ELISA 
(p. 650, col. 1 to 2), and that there was a synergistic effect of TNF-a and hyperthermia 
combined as opposed to hyperthermia or TNF-a gene therapy alone (p. 652, col. 2; Fig 
3). Ito et al teach that the magnetite is Fe 3 0 4 (p. 650, col. 1). Ito et al teach that a 
powerful and safe treatment for tumors is possible using magnetite cationic liposomes, 
a plasmid encoding TNF-a, and hyperthermia (p. 653, col. 2). The reference does not 
specifically teach administering the TNF-a as a protein in the method of treating a 
malignant tumor. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the; invention was made to treat a malignant tumor by administering magnetite 
cationic liposomes, TNF-a, and hyperthermia to the tumor because the Ito et al 
specifically state that TNF-a was produced by the plasmid encoding it and contributed 
to the treatment of the malignant tumor in a synergistic effect. One would have a 
reasonable expectation of success administering TNF-a as a protein as opposed to a 
plasmid encoding TNF-a because the end result was the production of TNF-a protein 
which acted in a synergistic manner with magnetite cationic liposomes and 
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hyperthermia to treat malignant tumors. It was not the plasmid itself that acted in 
synergy. One would have been motivated to substitute TNF-ct for the plasmid encoding 
TNF-a in the method of Ito et al because the administration of TNF-a directly would 
have the advantage of being administered in a form that can readily and effectively treat 
the tumor, as opposed to a plasmid form which requires time to translate into the 
effective TNF-a protein. 

6. Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ito et al 
(Cancer Gene Therapy, 2001, 8:649-654) in view of Shinkai et al I (Biotechnol Appl 
Biochem, 1994, 21:125-137, IDS) and Shinkai et al II (Jpn J Hyperthermic Oncol, 1994, 
10:177, abstract, IDS). 

The claim is drawn to a method of using cytokine and hyperthermia for treatment 
of a malignant tumor according to claim 33, wherein said magnetite fine particles are 
heated to around 43°C and maintained around 43°C. 

Ito et al teach a method of using cytokine, fine magnetite particles, and 
hyperthermia for treatment of a malignant tumor as set forth above. Ito et al does not 
teach heating the magnetite particles to around 43°C and maintaining the temperature 
around 43°C. 

Shinkai et al I teach that hyperthermia is a therapy based on the fact that the 
tumor cells are more sensitive to temperatures in the range of 42-45°C than normal 
tissue cells (abstract) and teach treating cancer by administering magnetite coated with 
phospholipids (magnetoliposomes) and using hyperthermia. Shinkai et al II teach 
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treating cancer with magnetoliposomes for hyperthermia wherein the magnetite fine 
particles were heated to 42-45°C (abstract). 

Itwouid have been prima facie obvious to one of ordinary skill in the art at the 
time the; invention was made to heat the magnetic fine particles to around 43°C and 
maintain at around 43°C in the method taught by Ito et al because Shinkai et al I and II 
both teach heating the magnetite fine particles to around 43°C for hyperthermia to treat 
cancer. One would have been motivated to heat the magnetite fine particles to around 
43°C and maintain the temperature at around 43°C because Shinkai et al I teach that 
tumor cells are more sensitive to temperatures in the range of 42-45°C than normal 
tissue cells, hence making the tumor cells more susceptible to treatment. 

NEW GROUNDS for REJECTION (necessitated by amendment) 

Claim Rejections -35USC§112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

7. Claim 34 is rejected under 35 USC 1 12, first paragraph, as the specification does 
not contain a written description of the claimed invention. The limitation wherein 
"maintained around 43°C" has no clear support in the specification and the claims as 
originally filed. THIS IS A NEW MATTER REJECTION. 
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Applicants do not point out support for the amended claim. A review of the 
specification reveals support for heating magnetic fine particles "to around 43°C, which 
is generally considered to be effective in the hyperthermia within a few minutes, and 
maintained at 43°C constantly by controlling an output, whereby heating could be 
carried out for 30 min" (p. 12, lines 3-5). There is no clear support in the specification 
and the claims for maintaining the temperature around 43°C. The subject matter 
claimed in claim 34 broadens the scope of the invention as originally disclosed in the 
specification. 

8. Claims 4-6, 8, 9, 12, 19, 20, 23, 33, 34, 35, 36, 39, and 40 are rejected under 35 
U.S.C. 112, first paragraph, because the specification, while being enabling for a 
method for treating a malignant tumor comprising: administering (a) either interleukin-2 
(IL-2), granulocyte colony stimulating factor (GMCSF), or tumor necrosis factor-ct (TNF- 
<x) to a malignant tumor, (b) administering magnetic fine particles to said tumor and (c) 
heating said magnetic fine particles, does not reasonably provide enablement for a 
method for treating a malignant tumor comprising administering cytokine to a malignant 
tumor and subjecting said tumor to hyperthermia. The specification does not enable 
any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to practice the invention commensurate in scope with these claims. 

The factors to be considered in determining whether undue experimentation is 
required are summarized In re Wands 858 F.2d 731, 8 USPQ2nd 1400 (Fed. Cir, 1988). 
The court in Wands states: "Enablement is not precluded by the necessity for some 
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experimentation such as routine screening. However, experimentation needed to 
practice the invention must not be undue experimentation. The key word is 'undue,' not 
Experimentation.' " (Wands, 8 USPQ2d 1404). Clearly, enablement of a claimed 
invention cannot be predicated on the basis of quantity of experimentation required to 
make or use the invention. "Whether undue experimentation is needed is not a single, 
simple factual determination, but rather is a conclusion reached by weighing many 
factual considerations." (Wands, 8 USPQ2d 1404). The factors to be considered in 
determining whether undue experimentation is required include: (1) the quantity of 
experimentation necessary, (2) the amount or direction or guidance presented, (3) the 
presence or absence of working examples, (4) the nature of the invention, (5) the state 
of the prior art, (6) the relative skill of those in the art, (7) the predictability or 
unpredictability of the art, and (8) the breadth of the claims. 

The claims are drawn to a method for treating a malignant tumor comprising 
administering cytokine to a malignant tumor and subjecting said tumor to hyperthermia 
(claims 19, 20), wherein hyperthermia comprises administering magnetic fine particles 
to said tumor and heating said magnetic fine particles (claims 4, 33-36), further 
comprising covering the magnetite with cationic liposome (claim 5, 39, and 40), wherein 
the cytokine is at least one cytokine selected from the group consisting of IL-2, GMCSF, 
IL-4, IL-12, interferon-p, interferon-y, and TNF-a (claims 6, 8, and 23), and the method 
according to claim 6 wherein the cytokine is IL-2 or GMCSF (claims 9 and 12 , 
respectively). Claims 4-6, 8, 19, 20, 23, 33, 34, 35, 36, 39, and 40 are broadly drawn to 
a method for treating a malignant tumor comprising administering ANY cytokine or 
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cytokines other than IL-2, GMCSF, and TNF-a to a malignant tumor. Claims 19, 20, 6, 
9, and 12 are broadly drawn to subjecting said tumor to hyperthermia regardless of 
administering magnetic fine particles to said tumor. 

Applicants provided an affidavit from Takeshi Kobayashi, mailed 4/6/2006, 
stating that the administration of magnetite fine particles and hyperthermia to a 
malignant tumor in addition to administration of IL-2 or GMCSF provided a synergistic 
effect in treating a tumor as opposed to treatment with either agent alone. Applicants 
state that the administration of magnetite fine particles and hyperthermia to a malignant 
tumor in; addition to administration of IL-2 or GMCSF demonstrated a synergistic and 
unexpectedly improved result (p. 13, para 2 and 3; p. 14, para 2). The affidavit from 
TakeshiKobayashi teaches that the tumor treatment with magnetite fine particles and 
hyperthermia and the addition of either IL-2 or GMCSF had an unexpectedly high anti- 
tumor effect (p. 6, para 3), more than the additive effects of the treatments using a 
single agent. Kobayashi points to Examples 1 and 2 of the specification to support the 
affidavit; The specification discloses that the claimed method for treating a malignant 
tumor is: a novel therapeutic method. 

The art teaches a novel method of treating a malignant tumor with magnetite fine 
particles, hyperthermia and TNF-a. Ito et al (Cancer Gene Therapy, 2001, 8:649-654) 
teach the novel method for treating malignant tumors by administration of magnetite 
cationic liposomes to the malignant tumor, administering a plasmid encoding TNF-a to 
the tumor, and subjecting the tumor to hyperthermia (p. 650, col. 1). Ito et al teach that 
TNF-a was expressed as a protein (Fig. 2) and that there was a synergistic effect of 
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TNF-a and hyperthermia combined as opposed to hyperthermia or TNF-a gene therapy 
alone (pi. 652, col. 2; Fig 3). 

One cannot extrapolate the disclosure of the specification and teachings of the 
Kobayashi affidavit to the scope of the claims because the specification and affidavit do 
hot provide examples or guidance for treating malignant tumors comprising 
administering any cytokine other than IL-2, GMCSF, or TNF-a with any form of 
hyperthermia other than administering fine magnetite particles to the malignant tumor 
and heating said particles. Given that the results of treating a malignant tumor with fine 
magnetite particles, hyperthermia, and either IL-2 or GMCSF gave unexpected results 
in synergistic treatment of the tumor, one of skill in the art could not predictably treat a 
malignant tumor comprising administering any cytokine with any form of hyperthermia. 
Further, because the art teaches the novel and successful method of treating a 
malignant tumor with magnetite fine particles, hyperthermia and TNF-a, one of skill in 
the art could predictably treat a malignant tumor using TNF-a, as such, the art enables 
this specific method of treating which has synergistic results. 

Reasonable correlation must exist between the scope of the claims and scope of 
enablement set forth, and it cannot be reasonably predicted that a method for treating a 
malignant tumor comprising administering any cytokine to a malignant tumor and 
subjecting said tumor to any form of hyperthermia, will predictably function as claimed. 
Therefore, in view of the novel nature of the invention, the state of the art, the breadth of 
the claims, lack of guidance in the specification, and the absence of working examples, 
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it would require undue experimentation for one skilled in the art to practice the invention 
as broadly claimed. 

9. All other rejections and objections recited in the Office Action mailed November 
1, 2005, are hereby withdrawn. 

10. No claim is allowed. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Laura B. Goddard, Ph.D. whose telephone number is 
(571) 272-8788. The examiner can normally be reached on 8:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jeffrey Siew can be reached on 571-272-0787. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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Customer Service Representative or access to the automated information 



system, icall 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Laura B Goddard, Ph.D. 

Examiner 

Art Unit 1642 
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